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o^Mi <M^()il me fll^ ^01 s Pri^B ::>l&(3)a, oi s P:^b ::'I5.K3)si niM ^(2) 

01 soil yAhQ|(4)3f. 01 &lAfe|(4) ^^011 ^^3[#(5)S ^HI6^01 0l¥0iXI01, B 

::,|soj B^^^ ^ j^^^ 3 me «^AH ^lilse SSSi S¥3fe(5) ^o^^g. n^S SSOnm Lfl 

XI 420n[no| E^S£] BllOIX-iSS ^A^5j01 5^^^^ ^^^^ ehP. 

SEt.K 01 S P:±:BOil aOIAH, B XH^ eilOIX-|#0| 5A^gfe mmUS ^9.^¥E^ ^ Hl^ ^oi SOnm u 
XI 250nme! ^01 * i^^^ EIMM SS^B. eiA^q-SI ^3Hlfe 20nm 0|6K OIIS mO\ Snm Ol^^o^ 

mo. 



^210/ 

aioixHg. s# 4ix^ x 

g2H°| 3 P;ia. OlIM #01 DV0(Oigital Versatile Disc)fe E601I □ BSES EAIel b^2^ 

01 niM goi §aa <ys 3i^¥(ioo)« sjfe s ^a^si p>;a :?ia(ioi) 4^011 nm. oiis 

eol ¥M SOnniei a,v^j)||oj yA^a,^( 102)01 SSg3. □ seoil Olie M01 ¥JW \Qm §E2| XHS 

oil SI& ass(io3)oi nisf gsaa oipoi5!P. 

01 Dvos^asi ijssi s ¥as2i pri^a 3ia(ioi) ^o^^a ch§ e!5(io4)a sshai xh^ 
e^lolx^^(105)2| saj^i oi^ouih, a ^?isofl 218H :3i^¥(ioo)ei himsi sg. ^ 51^ aioi 
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Ei7\ s^ap. 

sag 0V02I P>;3 D\BB ^M^\ 0.6nmOII2. 01 P>i3 :)|&(101)§ ¥2f8K)J 6JS IH^OI 01 

^OiXISS. XH^ Cflg e!!^°J :H?4^(N.A.)fe 0.6 Jliei@a. 

neai was i5;52i a:>ife w^g aioin(io5)ei !ij§(x chs mz{m)°i n.a.si bi. 

X /n.a!oii biaigfp. ga. s^fsi ovooii sioi/dfe XH^ msoi esonm. N.A.:>i 0.6OII2. prtra & a 

21 Ul^ 4.7GB0ID. 

XI3 oiig mo] m§{\ )oi 4ooninej xH^g aioinsM oigsm. am so^si jh^^^cn.aj^j 

0 852! CHS ei^OII 2I6H XH^M Ssffe S Uii^aB 01 E C\±35\ j\m g^S 6f^tJ S 
n&iU. 0I2S XH^S ^S2| ^aO« CHSH-MS! IlBJe^ 210I0J. ^UlSfe S P^^BSI El^ 3?|£) DIAII 

a s! 3§gEa3t ^'Sigoiot ma. 

g4}2| g a>:3°l XllS EZOII SAI& Uja aOI. sigoi 200nmiOi:Q ^WPt 4= mni2! H 

aoi m^o\D\\ aoi9 SSI S!&(i06) 4^011. aioifl §xi2i 3i^g ^ll0lx^ ss!(io8)2i msoii g 

Mi! 3*= S£ aiII:±:M3f Q} = 2)1| Of o.1/ffl»S 2a8^3^1 >:S! S£ ai»>;MS(107)m s 

01 aiJi>ie§( 107)011 D^s^ol xnais ^&p. oi tss. oiis soi Kr aiomoii 21& 51^ 

g aiOlU SS!(108)o^^a°J 413nm°J aiO|Hg(109)m gg aSPI. ^ AOM(Acaus to-Optic 

Modulator)(110)OII °JoH D\m ^JsOII [Dy>M S ■ ^53^. ^ CHS ey5(112)a g 

MM s£ aixi^ss(io7) fe^oll ss ^A^s^:D, oi aioing ss aixi^MS(io7)oii z»o\o\ ^ 

D ^ 01 SS aiXI:^iMS(107)S ^^^^£1 e4f9!{01l °|oH eaif°SM| inSa ¥Sg gSHSm, E80II 

sEAi§f bf2f ae.Kio6) &^o«, 5M aiii>:M#(io7)oii niMU nm^Ji 32§ ime(i20)oi 
m^s 8!e.Ki2i)oi m^^Q. 

nsiJi 01 sie.Ki2i)2i as ii}ii!(i20) aoii. esoii sais b^2^ ^oi oi« ohssje^ up(Ni)g ^ 

£S S! BD\ SSI-Of ¥WI 300;fln §E2| S^S(122)§ ni*} §^&P. H 

^ 01 g^#(122)S Se.K121)o£Va e|£|8l3. 01 e^aigi =^S(122)0II 2I8H ^B.^(121)2| UH 

e(i2o)oi e^aa as wmm :iigiH(i23)» SfeP. 

01 ^ain(i23)s, WIS mo\ Mm sm yoii mx\5\o\ ssm ssfin. £9o« saisj b^2^ ^ 
01 s^l^^a^l0|e(pc) go^ oi^oixife s ci^a :?i»(ioi)§ xiisfea. 

01 m a±B. 5ie(ioi)oiife >iSffl(i23)si dhsoi sAfa. ^ aefsi as iweoii ag8^fe ni 
M, ss£ii2, £621 :7i^¥(ioo)5f s^ap. 

01 s p:i:a :?iB(ioi)2i <ys D\m^(m)D[ ssa soil, £90ii SAit[ bia aoi wig soi a^^oi 

M(AI)fl|2| P2!(124)S OlgSfOi >iffl9i!S S^Ol EeOllAi £A|& e^A^Q^(102)S SSSHQ. SE 01 91 

CHI asef(io3)§ m^mci. 

01 aasi(io3)s yAie}(io2) aoii sa »sii! 4^x18 sMaoii 2ioH s^'^m^i as 

^ Ea& ^. 0131011 »2l<aM SAISfOf gSAI34 S^&P. 

Oi:5|AH am S!!S(112)2| ^H^^^te 0.9 m^LD} m^S\ iV?||0IHS. 0|2f 5^0t IlfS 413nrae| ai 

oixisoii °\m Me ^goii 21SH ^ei xii^^s ssfoi s p^aoiife sib aoi o.4;ffli s ssii 

Elxl 0.74;^2J ElM SOI SSSP. HIMSJ =. = P^^asi S}3 g^if2| SOIfe Ma{ Elxl°l 1 

ehSJ 0.35/^ SEOIP. 

01 2t ^^01 ElM a:3|2| 01 Alls} SI 3§^'Ea2| XliefOil ojoH. §aO|| SM0I/H2I EfS 413nm2J aiOIXJS 

Oil 2i§} Hie tsoii 2ion oiia «oi isgb oi&>. □ soiiahe 25gb2| D\m m^m sfe s p^as ? 

§£2l ElM 3:1121 0\H\si ^ 3§^£aS self 4= SIP. 
S ^'SB ?l^ oils SOI 15GB0II OlMfe SE^ 3 014^21 dlB SOI 25GB2I HPI^ gif 

a§ see 4^ afe a Pri^a s 3 xiis gjss xiigstfe 3101P. 

s ^^soii (US s p^iaoii sioiAife. D\m dsoii cds eim ^01 §^a s P^^a iJiea. 01 s p 

:i:3 3I&21 E|e goi §^a soil gJAieta. 01 ^Q\\ M^S S ¥2JSS ^blSfO) 01 

^OISP. 

3P3 01 g P>:30il SiOIAH 3 31^21 = xH^g □ ElM gM>M ?l^a <ySS SSSJ S ^ 

3}g 4a^¥a E}§ 350nra LHXI 420nnieife §S E|§21 alOIX^^S 2M8}0) H^oJb ^S^S & 
P. 

£ESf 01 g P>:30ll 910\M 3 XH^ aiOIXIgOl SEAISfe S ^iSS ^aS^H S BIM §01 BOnra LH 

XI 250nra2| ^'01 S! ^m iffe EIMS SSo}3. aJAfQf2| ^JHIfe 20nni OI8h dlM gOJ Sntn OI4^aM 
€}P. 

3£I3 S ^►SOII COS m P>t32| HI5 SSS S fe^SOil tOS ^ Pri^aB XI|5}gJb XII5 

gdl sioiAJ. B»§ 200nni UIXI 370nni2| aiOIXHSM D\m iJSOl! tDP/H tS8fO) DIM §M S«6Jfe S 
P^a XllSg siyo] ggai 01 Sy2| ElM mm SAISIOI ^'OI S ^OI e¥ SOnm LHXI 250nm 

21 BIMS SsSfe ElM §01 S P:iia 3IBe Xl|5f6lfe 0! g P;!;a 3ie2| ElM § 
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£9fe S U^BSl ^S£Oia. 



£1011 D gOtIS) :?H^ &e£M £Alt[ U^2f ^^01. ^ ^^SOll DCf^ S Cl^3(1)^ i^sOll El 

M(2)e nii^ ^01 SSa ^^Hl oils mO\ 1.1 mmHI S Pr^3 :?l&(3)Ilf. 01 § CI^B :?I&(3)H| 

m^{2)D\ aSQ soil ^eis yMe|(4)a. 01 ^k\^{A) m^B S ¥aS(5)S ^OISFO) 01¥0| 

nan. 01 s p>h=i{i)oii 2io)AH 3 D\m9\ ^ ih^^ n eim ^^ai <m^m h^hi ^ 

¥3f#(5) ^o^«E| 350nm U)XI 420nmB}fe EfS^I aiOIXi^(6)M ^Kmo\ &^6^fe 

S &P. 

£eh. 01 ^ Pr^^aoil S^O^A^ 3 JH^ eilOIHSOl ^S^a^ S ¥3IS(5) ^^^«EH ^ ^01 
80nm LHXI 250nm2| ^01 ^ EI^{2)M Si^a^3, eiMe|{4)^ ^^¥OI^(AI). ^(Ag), ^(Au) 

e o\^s\ iH^. £^ ¥ o\^9\ n^m sioh asan. 3 20m disk oiim 

mO\ 8nm Ol^^o^ 6^3. 3 ^A^M^ 15% 01^^^^ ^^c|. 

g e2yg(5)oj =]fH|(t)^ 10/mi UIXI \77fM, OlIS MO] 100 /^(O.l mm)^ I^^^aM . XH^ aiOIX-i^^^ 
Al mS, OilB eOj IlfS 350nm UiXj 420nmei OlIS MO] GaN:>ll eilOIXHOil SXKW^) alO|X^S 

m oigm3. cH^ ^^s\ :»H^^(N.A.)M se. oiig eoi o.as^ ^aoii sicha), P:^ 

BSI D\mD\9\ 8te, ^ D^a(skew niarQln)^ SfSS 4^ SIP. 

^2i6^s ^ ^^soii (if^ s p^aoii 2i6^s. eenoii siOiAHSf ^^oi 3 ^ihpf oiie eoi o.emme] ^ 
^ i\:^3. ^o^^EH^j Biloixis ^A^o^l 2i§[ 5101 o^u£f, oiap s^e oiis 

mO\ O.lrnmej ^ ¥Ilf#(5) ^^^^g^J SilOIXIS ^MOil o|t[ ^ C\±B ^^^^ a^^^Mi, 

^4=(N.A.)Pf oijg mo\ o.Bsei Ms si^^i A[mo\ D\^mx\ii, aioin ^^^^21 p uop^ai^ 

3S£Sfg £Sir 4^ 91^ 210IP. 

3^ai. tii-2f ^^01 Ei^oj D|Alla:^^ oi^oixie. esH e^oii ?io\m9^ ^m^2\ m^m m 

6hS ^^S^l XH^M ^ SIP. 

012^ OilM MOj ilB Hl^ ^01 220nni. Hlxl 410nm2| EFM(Eight to Fourteen Modularat Ion) <y:^ 

^ :)|^£I3 P:^32i m ^ D\m i5gb §£21 ni^ £h s^oii sioiai. ^2H2| oiiM_#oi 

30nm §£2| Al ^^A^Q^M ^^m^ AIM 01 ^UF°|2j ^^1^ OHg^^^Mi, S ¥3fe(5) 

^^^^p ^ Ei^ BJ\m ^^21 3:?is ^sm ^ sip. 

Ojie eOl £2011 £A|e^ ^01. S P^B :?IEK3)2J mm{2)D\ SSB^ ^fiS(3a)0il CHsfW 2i£ 

e 2j EIIOIEiM a^^oS SIOl Si3. ^^A^Qf(4)0| OIIM mO\ >iIH91IOII 2|oH EIM(2)21 « 

e ti^^^ ^ ^Qsoii ^mn)^ ^^^sjoi 3^. ^um^(4)2j Qi^;}ii{T). ei^ uf^S2| 

aOI(A)Oil a>e. «}AFQt(4)2J aa^2| El^2| JA^ 5ilO|X-|g2i ^AP^ OI¥0|Ilb ^ ¥3fS{5) 
^9 ^ EIM2I ^'01(8)^. 

B = A - 2 • T • tan (e / 2) 

&p. 

EilOlffl^iO )s ot LHJI 80^ SP- £e-K El^ U\^^9\ i!OI(A)fe EllOIEi^^O )0|| 2J 

oH EI^OIIAH^ QH^ ^0\M 2i3. OIIS mO\ fllM2| 2^0IM 90nm. 6 M 60' S SFS 

120nm, P:i:i32| «}g lOOnm §£OIP. 

mE}M, ^A\^0\ 30nra OI^^0^|A^^ ^S.^ EIM 3:71(8)21 2^^g ^^i^^S 85nm. P>^32| HIS ^ 

65nraS fe^^tl EIM 3:^1 2| 1/3 §£S ^^^^£101 tHgJP. 

niM ^0|2J 2k 3.7bH21 ^OIS i^^^ EIMaf£ EIM ^^^of^QK 

M^ ^^1,^21 EIM ^'0|2i ^4iS^ EIM SOIOll CUmOl ^ 75%0IP. Ol^^e^ EIM ^0|2j 5|§ 

3:?IM^P21 Ol^y. 513. 2JS EIM ^0121 ^^^^S . XHS ilJ^b 3 SSS g>Of X\EiJ\ 

OlOil CHoH. ^^^e^ ^ ^^SOil CLfg S P^30ll SiOIA^fe 3 «}M°i{4)2i ^MM 20nm OI6fM a^M^ 
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iiasj mmm mmm 4= sife saoia. ■ 

= s ^gofl mm s ci^3fe nig 4fou s^e g.ujs}(4) ^os¥a xh^ aioinse sajs} 

^•:,pa QioiEiej IH^e ^SJfe aiOII 250niii Oim°| 014: DISSI AIM ^2J yAief(4)0|| 
2ISH OHUmOl. XHa 6!^2J ^SJIJJ g^SStfe 2!M Sfflg 4^ 2JE^ & 2J0ia. 

E3S ^fllSI 15GB g£ fe^S2| EFM iJS HIM S P^BOil SiCHAI. □ Al eiAjef ^Mm 

0H3H SK)f. ^^2,^ ISnra. 20nm. 30nm£ f} g?2| IH^ <!Js2| St^ IiailB 20IO. 

01 3^21 S P^iasi S ¥^§(5) ^2S¥6I aiOIHSM ^M5\0\ <ys°l e^S S5} 3? 

0101 S ^I1J#(5)2I ef^JHIfe na. Ol IH^ msm 532nmS sPlfe SII 

ei, N.A.fe 0.94S & S^OICf. £32J S^S JH^ t!^ diaii!s(asyiranetry)0i:3. m^S WSxl 
Olil}.' 

E3SS¥6I gefSHXIfe bia ^01, Al e^A^Q{OJ e|^3)iPl S2H2| SOnmOIIAIfe 5t¥ XlSxIIif 10% :'^7)^0I 
JJUl S?F6K)f 6!S gUSAIfe gggaW&. ^^MM 20nra OimS SOSW 8% :'^J^OI^. SEtt 15nm 

wii ^'±A\3\& 6%cH2i g?me xiaxpF gsaa. 

nau SB I1IS21 eiAieiwi °i& mmm siispi ?1ohai b^si n ef^Jiis sh s 
a :jiei(3)si e^Atgoi hsjeihs. xh^ ^ssi s/Nbi:»i ^asha. oi go^va snm oi&*2j a*^»« 

5ig Al &M^9i si^MW aim mms aioin(ms 407nni)2i ai yAjeoiiAiei B^A^§2| sissm u 
ay 3ioia. 



Al ^^A^^^ 
Ql^j)jl(nm) 


40 


30 


20 


15 


8 


5 




88 


62 


67 


43 


15 


8 



fef^th HfS^a = Snin LflJI 20nin, glAlMM 15% OI^^S =?^0\& . 15GB OI4f2J 3:71^ 

gifsi s p>:aoii siOAi §821 4= 9imm m 4= sip. 

S& S ^SOII (Dg S P>i3ei e}AhaK4)e SS?|5MI 01§a3 Slfe Al OI2J01I. -y^e} Ufa &^CI 
of = ™pi ot^ ^= BUhSS 4 2ife S^ei Au(S)P Ao(S) S2| XHS. SEfe OlS 2S 01 

4t2i ife iHs. sEfe o\m ^ xHsoii Ti(a&) mDim S^(SS) xhsoii sish 4= 2ia. 

SE& S ^Sdl mm m P:i:afe yAfs^(4)3f g ¥I>tS(5) AfOIOII. oils SOI GeSb. Te SCHI 2|& 

^(♦a) eaaj mm Dms^m lasfoi aioiasi ±9{ Dim :>i^msi m a±^m =?^m 4- 

SIP. 

nan e a^SOII ms S Cl^a^ &^A^e^(4)2^ <!Js ?l^e|S gf ^ 2¥0il SE^ e ^SOII :}i 
olg 2# Olfe^ S^SKX 4;?) PS ?3E2| § Q^B^ m 4=E 2iP. 

oiiM SOI 3i2i EiM MS. Dim^m ^issj B.uigs 3;?^ mM^m :hmm ^sm 

'iH^AIOII 2|2t°J <MS 3|*a|0|| QlSfOi XH^ aiOlXISM S?1^A|9lfe M2| SaOII 2I8H ^ 

ui^s^os^a d2°i xH^s sshfe g p^3» =?^m 4^ sip. 

PSOII S a^SOli tog g P:^3°J gfSe ^SSP. 0! «I5 g^gOli SldAlfe S S^S 

oil mm EIM §01. SOnra UXI 250nmS| gOI S HiSM ?bl6Jfe 3 P4i3:»J SOIIIS^ =? 

safe 310IO. 

s ^►SOil mm S P:^32| ;I3I5 gfSOII StOIAIfe mS 200nm UiXI 370nm2| aiOjX^gOII 21oH Dim {^S. 

Oil mm tsol S3I013QI me m^m^ s p^3 «is§ siBfsi xl|s^ ssa. oi sietsi nie g 

S SAIolOl SOI g ^01 2¥ SOnm UIX| 250nnieJ HISM 5S8ffe EIM gOI SSS S P4:3 
«|2f5ffe 01 g Piii3 :)|B2| QIM gOI ISS eOll ef^WI 20nm OloF2| SIAia^M ^afSlfe 

^ m^o\i mm sis sfssi ay wrsi ks s§oii sioiAife aioin 3\m sxim oimsjoi ii& 
p. 0! aioixH 3\m sxi°i monm E421 ^H^f sssfoi gs§hp. 

0! alolx^ 311! siife mssi Jimm aioixHsoi oisa^ 3ioiiief. a :'is §ai2i 
aioiJH 311! sxiwi g =4* SIP. 

0! SXI01I SiOIAIfe. Ollfi gOI m§ 266nra2! SHOlXi^m DimS aiOIH #^(20)01 MxlB 

Q 0! Jims aiOIXH SS!(20)S asil aiOIH(21). a5:JI(22). 2I¥ g£!:'l(23). 

01Uesa!(anamorphic) S6f?11(24)M qiUlslOI Ol^OiaP. 

nxii aioiw(2i)fe oiis mo\ vAGCoiMg ^^ois ji'-ji) aioin(m§ io64nn))a oi2!°s¥a2i aioixi 

S# 2HI1 I11S2I 532nroS SSolOI ^^Mdlt: SHGCSecondary Harraonic Generator)© ^bloJOl 01^015! 

p aan oi nai aioi»(2i)S¥a°j aioins§ &^D\{22)m TiMM 2i¥ s£!?i(23)oii e 

gJ&P 0! 2I¥ gS:'l(23)fe a»2l g^JIXI ggSI fe^ S PoUSg i^fe 0118 SOI BB0(|3 - 
BaB204)^§0|| 2|gi 2dH DISSS SSAI31 266nroS 61fe DIS S^f ^§(25)3. dlB WOi 

:h§(m, uixi M4)oii 216H ^§21 sbji ^oim sssife s ga^iM sjfep. esoii sioiai. ?is(m, 
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s Mz)^ irfisi s ^afSs 3>fe :>ison °|oH ?sa3. zhscmsS M4)s wis eoi ?isj loox 
3 yAj§e :HSOfl 2I8H ^s&ci. sEgj. sjU2i ?\m. oiiM :>is(M3)s oiiM mo\ d^m 

VCMCVoice Coil Motor) =?^0{\ 2J§} Slf e!{* oil 01 a (26) Oil 2I6H 0I§ 5§0I I^fsSJ^II ^^91!. SS 
Dl ^OIS flldg 4- 2i:Hl 901 S!D. D£II!. 0! ga:>l£¥Ei OIIS #01 ?ie(M,)g ^I!181fe ?yS 5 

s aoi2E(P0) est s gg:'i(27)oii °i6H ^mmn. □ s^oii °Joh e!|*oiioiEi(26)e xnoimol 
21 SOI ^ sa disci eis^ /de fll01:?^ oi^oiii:a. :3S^os y§i? ^'5! nisoii 

°lt} 266niD2| aiOIUSe Sfea. 3£I3. 21^ S5!:)|(23)S¥6i 9\mE aiOiWSe omesaj gs} 
511(24)011 °I6H a g&^S 0121 aOI olOl . :7|^§ aiOIW ^S!(20)OS¥EI mS 266nni2l 4= 

fe' msi 3}#^2i ofga aioixi3(5o)g 4^ 2t?ii sa. 

3£i3 01 :>i^s aaois sa(20)os¥Ei enoins(5o)s one soi a sif:>i(28)oii sjoh g 
:'iai3. ^'^21 aioixHss 5M aoi2= esi a s#:Ji(29)oii sish aioiflg(50)si mm §21 euEi 

SE& gj s&:?i(28)oii 21SH am aioinse ey5(30)oii sish oiis eoi aomoii ei& 
:)i(3i)oii ss5K)i Egjas. oioii sish D\m ^soii meiAi esaa. 01 ssa aioixisoi m^\mo\ 

e ei5(32) gif3l(33). efl^(34 S 35)011 2|th S e{>:S!a(36)S £81301. 01 gj e">;a!G1(36_) 

Oil °ioH moisiiL. am ey2{37)oii n 2iM ^issi 4=bH2i gj »gosAi ejAfso. 

40g gj oi>;SQ1(36)S¥E1°l aiOIUSS CHs a!^(37)S %*5\n Sib 71#0ia. 

CUM 9)^(37)011 Slofl SSS aiOIXISS 3§gSES SSSffe OIIOl ^^S^CII 2|gV SSOKSS) U(A\ S 

s}g g a>i3 J3i^g sieis ^:'i ?l^^ aixi^M 3e.K39)oii 2£A^ap. 

01 aixi:i:E ss.K39)e 11301(38)21 sisoii 2ioH H e^^s m^mu. oi aixi:i;S 

as}(39)s aioi7as{5o)2i oisoii atsioi g^sss UEiuife ss aixi^iiMgoi. ?^8tfe :?ie 

0118 SOI ^£1 m& &^0|| Oiai ESS iiffeCI. 

nan 01 aixi^iS §1^(39)21 aixi:^iM#oii. 4f#th es5i(3i)oii 215H <yaoii msiM s 
• SHS aioixis(50). ^ ts aiojXHsoi 0.3/ffli oisisi a:jis ^ajsci. 

&e 21301(38)21 &ig g^irg (osfe gf§f°s oles^fe oi§ s§f aioiM(4i)oi ^xian. 013011 

OIIB'sOI gj ei>igcH(36)2} SAISOI 2iXlfe axl^ ^^Slfe 2£ a?1:ii SSfJii:?! dHxISCJ. 

0121 s^01, 01 Gig eiioi«(4i)2i oiea 3201(38)21 asoii 218H. aioingoi aiii^^ 

M aS}(39)2| S£ aiXlitrMS ^►011 OjlB §01 U<y§. afe ^AK:ii2!!)5l?ll SO. 

&e gaoiiois e!!^(32)a gaisfoi gj ssf:'i(33)oii satsm. oioii 2\m s:?i@ aioi 

XHSS S£ aO|2= §21 S S#3|(42)0|| 2|8H SSaol S5 ai0|HS2| eUE|31 S5HSa. 

se.K39)oii cHg^ itS aioins2j gi se:3i(33)B ^asioi. oiia soi ?ig(43 . 44. 

45) boil 2ioH uopi asan. mm ey^(46)oii 2J5H ssaoi, b^m aioixHg2i eLiEi§2i oii 

m soi CCO( Charge Coupled Devi 06)821 eus 9K]ll£K47)01l 21811 t3 aiOIXHS2| saUEIPh 01^012 

nan. 01^ ey^(37)fe n ^mo\ ^&{39) aixi^^soii 53i^ Ms.m 21 

01 S5i4!M Soffe 2S S91>i AIM 4^B21 St|3llfe Oie gsf ai0IM(41) &^01l OHxISCI. 

01 2£ S?1;^ Aia 4^&2| #^^31|2| ^0||2| JH^f E50II EAI&Q. □§ e!]S(37)fe OilS SOI 

VCM ?S0|| 2I& SH* Oil 01 a (60) Oil 2|Sfl g^SHS DI4: OlSolSE^ IIXISCl. 

01 £s S9ii5ig2i aioixH &a(6i)3i. mm 31^(62. 63). :?ig(64 . 65). ?\x\ as 

^X1(PS0)(66)» :'Uin OI¥01SQ. 

aioin gs!(6i)s oiie SOI ^ni4= 400mhz. m± sej 50%2i n^m mmo\ jmB ms eaomsi 9>£ 
XII alolx^oll 210H =?^m 4= 2ia. 

01 aiOIXI SS!(61)oSVE12| aiO|Z13(67)S a!5(62 . 63)2J S§f31l2| S^OII 016H UISOIT^, aiXI>: 

5 ay(39)0ll OloH OIS a!E(37)a SolOj SAlSin. □ :>1S{65)S S6H 9\X\ 3g 
(PSD) (66)011 2I0H SSSin. 01 SS S^OII 2I8H 2«*OIIOIE1(60)M flIOISlOl CHS e!l^(37)« II 

m^ gfsos oiesioi 291^ noim s&ci. 

01 =?^Q[\ 2I& S9141 Aia 4e2i mm^\^ msw m^si aisoii sioiai2} mm gj 
ssf:'i(PBS)u 1/4 n}§e(QWP) §21 as ssf^iis aissui 01*21 ssf i!i:':f2i jh^oii 21 

6 HISS g^ii 301. CHS ey2(37)S2i eiAi aioixis2i D\m^\^m mmm Bn m ^ sici. ch 

m ?!l^(37)01l 21A161fe aiOIXI Sa(61)oS¥E|2| SS(a88)21 ai0lflS(67a)a. CHS 91^(37)8 M 
38101 aiXI>:M S!a.K39)21 S?14' SaoS¥E|2| ^?IS. ^ ^S(«88)2| aiOIH«(67b) AlOldlfe 
g 3Hof2vg 4- sen, olS gS21 ^^21 aiOIX13(67a. 67b)S SSSI ^£18101. Sf^SMI ?1 

X\ g# i»(66)0ll 2|& S?1^ &^EI12| gg, = S91^ AIM <y2M *1fe'61?il ^S ^ SID. 

0121 SSlXia ¥a»2| 591:i; S8f3ll OlS ey^(37)S21 ojAl 

ai 01 XI § (67a) 21 D\m:>\ ^^m :'is& & 3^11 ifoi. ois sai kois sssi e s? 4^ sife 
2101a msiM. am sai ^oioii uiaisife UEiyfe saf^i 5iia{oam)E eai2i 

S?1>;'3^»?II21 biaolOl 2}g3l 3311 61fe 3!0I 31fe8H«. 2£ S?1:l: 3S}5)|o| Alfi ^^21 3H*!0II 

3311 3l01e?a. 

= ££ S:d\±i ii§!3iiou sioiAife 91x1 ±Ji &>oiife aixi^MS HaoiiAi e»Aiaoi 01 

g"ai5§ eaisioi ^9iaoi s sai a^sHoi s aioixis aoii. aixi^s§ saoii oieii 
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sfn ols ^ me ei^si ss aiii^^Msasi oiifsjiife ycH^ei aoii-M ^Ajgoi Hen 

g s?i£ioi s efi»'s}sa aioi»s(oi5L toiE aioixisoia if)oi SIH5^3. oi toi^ aioing 
S ?i3 a^lbxjsi s# g^ej suDeigE^iej toi^ ss^sai s?i^ -mssi §5}oii ^jstj 

n^m mmm Dmx\ as aioiflse ?k^)2>^ :H£l:'^ cm §eoi°s. n ^en ssoHm s s 

I K^iii of oi sfl yo« sua. ois ej5H. mx\ ^won sioiAisi M¥y2i ni 

oPI 01SQ. 

3£i:i2 01 2ia g¥yfe a'^si ^'ei oisoii ^^ejsjoi s& ±Ji ^mM m^^m ^ 
e ^xioffe 501 ssfoHsa. 

oioii cHoH wm mo\ 4oomhz2i n^m mmm aioin ss!(6i)m oigotfe 3^. n 

ico^aioiasoi ^^a8^fe as mn\m ^ sioi §¥ys ^^m3\^ 2m aniif 
a ^ sai ggsoiof » aioixHS(67b)e}oi 91x1 s# ^bXKse) fe^oii ^Ahass. ss 
aiii^M#oii am aioixHsai smm 4- aa. ^sis. ^spii sish g 

°. 2S Aja^f SSSIfe 7121 aoffl. §4>2!e! 2s S31>. AISSI e^fS SXIof^ 2! 

oi'ajejasia. 

E50IIA1 asei 2M S31>i 3S}3||S AJS2[ 3101X4 Sxife 0H¥ SJSS USSSej 2£ 

meiM. 01 aioixH ^ig saoii °i8h. isgb shsi gp^^a D\mm sfe sa^^a «i5 

01 4}st} aioixi §xiB oi§moj si^trnfe gjasi goiig unmn ^mmo. 

'^'s et 2ooniii 4= """S Hsoi §^ so^^ SB} fli2f2i :3i&oi gfe sai se^g Sbl8^ 
;3 3 »^ cMoj"^ 4foii :>\mm aioixi#(5o)2i ^msi m§(ms 266nin)ei aioinsoii 

amon £4 ^ ssoiiah gss} aioixi 3im sxm sish aioixis(50)m aixi>iM aeK39) ^ 

oil. 0.9 §E£I N.A.°J cue e!!^(37)01l 2|oH 0.3m 01^21 >;5E SSM^IQ. 0' • 

0IXIS{50)S Olia mO\ AOM eS^IODOII °IoH dJSOfl CfyAI. aiOIXH S^g S-2HAI3iaAI 

5i\x\±^ S1S.K39) &»oii bha ^^01 i^moigg mm°^ ^Mmn. sai gfssi goi ci 

±3 BIS gfSfSI =01 SOnin L4iXI 250ninS| EIMB S&5ffe EIM g2| JaS IHSSI S&^g Msm 

□ (t5 01 EIS §o| niXIfe 150nm mxi 450nni?raCI. 

om aoi Eie a^HS nnesi g^^oi §S9 aixi>iS s!B.M39)m 

am^iTMsi. oils mo\ tss! smsm mx\±m s!b.K39) 4foii MSj msm goi * p^b &} 

g ^►gfo| =01 SOnm UXI 250nni°| HIMg 2&mfe El^ go| fig fflieS 4= SlDCd^ S 

oia SOI s^01. aixi^^ssoi nieaoii 21& ea nHeoi isa s ci^a jii^s m^m M^m 
a. 

aaa 01 a& ^011 >iiHHi!a ^asH ssaoii sish e^^JHi 4^9!! asi nku^') aiajs gj^jsh 

II oib saotog 810) 01 9I0II a:*! £eoii sish csohai gs§} bha ot&iifxis s^ssi 

gOI S^SSI etSIOil SISH ¥3)11 s,' 300^ffli2J Ni >:SIHM fllSftfD. 01 Ni >:Sffl2| 0|S SOL 

5ei mm mmu(±:mm 

Deoii 01 Ni :i^mmm moii hhxisj^, oiia mo\ saismuioie (pc) ms\ A\m ^mm S3^ 

I}. Ni' >;aiH2| egoSAlSI MSf^i^Wiei OIIS mO\ 5|S 120ran2| E10IIA1 EAI& g P:i:a 
?l&(3)s 531 ^^eia. 

oi2» SOI 610) fl|5}9 s P^a :»i&(3)2i 6!^ I'l^^oiife fe^^^^fl^:.^! ^J"„^'5^^i2«f||fl 

SOI S P:i:a BIS SilfSJ =01 2^ SOnm LHXI 250niii2| HISS SSolfe AIM § S a^^OII 2|& 
Q§ DHgOl aAlSPOAh 

3)|^6HAi. >:IHaS SXIOll SIoH S P^a 9IB(3)2| HIM. SEfe D^SgSI DHeOI §^3 dS 31^ 
« *o, soil 20nn. 0|8t. OIIS mO\ 5ntno| Al BIA)9t(4)e Set&P(e}A)SV2| gSf =§). 

a 01 B}A(e»(4) 9I0II O.lnim §£51 #^aS(5)s. OIIS MOI XlSlid Ss} 4-XI°J ±m 3 

e'a Xf2li! ^AKHI 2I6H 32f6}0) g^SFfe (g¥aS SelP- Oia i^OI SIS E101IA1 

EAjg} s &SOII 2IS s p^iadpj ^aaa. 

fe>ss» 2 ^*S2i HI5 ?.»soii 2J6H MisEi s ^'soii °ie} :n:?i^ S£2i 3 p>ia(3)2i mas aioi 

X|g(6)2| 200nin UiXl SOOnn)©! 201 blg5{o)Q. 

ag}. ^^^e? ^'Ai gEHoii aioiA) upy« ai^si q^aisje! s^f s »ssi 4!ai sehsj gsoii 
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m UEitH 2011 xmxi a°oi. oimoii sish s ^»S2i ^m:>\ m^a^ aw 

g^u^'-^Sflo'ila s nil^gorSOn^^ 250nn.2| ^01 S HISS SSSfJD B.A 

Igaoo^^^aforxiss ijMQio, xHiisAi D\s ^if& JHss oiseogw. ms. 

naiS. &Mat2| SiAfSe 15% Ol&^o£ tfo^MI. ni^ ^011 Dims B^S St^SMl Sl» ^ 

9ia. 

T |1 ma|^ Soi S iS Bonn, UIXI 250nn,oi fflMS SS^fe HIM §^5 

SS^'c^of o =M to™. OlsToT ^Atsm ^BTsrt g§e 250nn. 01^0] Qli 3:>|2| 

^ s Pifiaa M^m 4= sip. 

«Sioii["'lorxrsk k-^Mb^ f^At^2i jHii^Ai ^mm ih.sb oig&°sMi. eiMaioi g.^ 
01 n?!^ s£2i s a±Hm M^m ^ aiP. 

1 : S P>:a 

2 : niM 

3 : S DIB 

3a : ^ae 

4 : yAfef 

5 : 

20 : D\mm aioiTH 

21 : laai eiioixi 

22 : «PI^ eiE^I 

23 : SBD\ 

24 : 0H4S = S! ^st^il 

25 : HIS SSf 1§ 

26 : eiiSOIIOia 

27 , 29 , 42 : S 

28 , 33 : gJ SmD\ 

30 . 46 : 33 S!^ 

31 : &^D\ 

32 : gaiOIIOie gux 
34 . 35 . 62 , 63 : S«5 

36 : a ei;i:9!CH 

37 : CHS e!2 

38 : SISCH 

39 : aiiir^M 

41 : Die ssf aiois 
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43 . 44 . 45 . 64 . 65 : ^iS 
47 : 2LIEI dmSi 
50. 67 : ^^IOIX^S 

61 : aioix-i mm 

66 : 91X1 ±Ji 
67a : gS2| aiOlflg 
67b : mS2| aiOlflg 

S?S 1 

timoii COS AIM ^01 gsa S C\±3 
s p^a 'y\B2i aiM ^oi gss aoii aajs gfAfaia. 
4.01 e^A^Qf 4foii m^B mmmmm ?bl5^:3. 

4.01 lUM m^M dsg ^°s¥a, ms asonm mii 420^21 aioijase SAjshoj 

e^as^ 01^015! # a>:asMi. 

e ni^ SOI 80nm Lnii 250nniej ^01 §1 ^m DiMB s&sna. 

eiAm^SI ^MD\ 20nn) 0|§tS S 2S ^S^S 5^fe S P^3. 
2 

misoii sioiAi. yAjeiaf s^as Ahoioii esm^ esj <ms Pi^ejg ^dl8^:^ sife ^s°£ 
SJfe s p>;a. 

3 

m^OU 910\M. e^Afev si/SEfe :>I^BtO| 2S 01^ SSgW 2ife as ^§2S 8hfe # P>i 

a. 

HI1S0II 9iO\M. ^M^0\ mmO\^. S g2l & 016^21 XHS, SEfe ¥ mm 014^21 i}S XHS 

oil SI5H gsgol syfe as mm°^ sfe s p^iia. 

5 

ai2i}0ii sicHAi siAiaiol a^^oife. s, s g2i s ol&^°^ xHs. sEfe ¥ s# oi4f2i me 
Oil 2I8H s^sw sife as ^gos sj^ s p>;a. 

6 

III3S0II aCMAI, eiAiatol Sf.^QIfe. S. 3 S2I ti S# 01^^21 XHS, SEfe ¥ S# 014.^21 1}S IHS 

Oil 2I5H §saoi as ms°^ 8^fe s p^a. 

S^S 7 

fll1»0ll SiOIAi. yAta}2| StAhSS 15% OI^^^S & aS mS°S. otfe S P>ia. 
8 

«i2Soii 9io\M. e}Afai2i e^A^ss 15% o\^°s. & as ^sss 8^fe if p>ia. 

9 

«l3S0il 9iO\M. B}A|a}2| &Af§S 15% 01^°^ gJ aS ^S°S Sffe S P^a. 
10 

«l4g0il SIOIAI. yA|S{2| S}AISS 15% 01^°^ & aS ^S°S 8|fe g P^3. 

11 

fli5ifoii stWAi. yAiai2i siAFSs 15% o\^°s. & as ms°^ 8^fe s Pr^a. 
m=?& 12 

J3I6SOII saioiAi. yAFa}2i ^iA\mm 15% oi4»ss & as ms°^ sffe s P:f;3. 

13 

m§ 200nni Ulll 370ninO| a|O|XHg0ll 2|8H 0\m diaOII 0}^ tSd 01^01X1 HIM SS gSSJ^ S P 

:i:3 «isg SSJ2I aisr 
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^Dl aSJSI ^:)\ DIS ^M6\0i iiOl S ^01 2¥ SOnm LHXI 250nm2! DIMl SgSJfe niS §01 

lag's PriiB J\Bm ai^Sffe SSjJ. 

feoi g a±3 iiiM goi m^B aoo aj^Bii 20™ oisjej &M^m saisife g§g 

g^if 14 

flIiaSOII 2iOI>H. yMSfg ^►¥Ols. S g2| & 0I^»2| XHS. Sfe 0\mm 5S8tfe ifS IH 

son 2ISH §aafe 3as ^s^s g a>i32i bi^ sa. 

15 

flllSifOII 910\M, yAja}2| BIMMS 15% Ol^oS it 2# ^SSS Sffe S P^BSJ fllS . 
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[Title of the invention] 

Optical Disk and Method of Manufacture Thereof 
[Abstract] 

A high-capacity optical disk, such as of 15 GB or greater and 
the method of manufacture thereof, are provided. The optical disk 
comprises an optical disk substrate (3) on which an array of pits (2) 
corresponding to the record signals are formed; a reflective film (4) 
covering the surface of the optical disk substrate (3) where the array 
of pits (2) are formed; and a light transmitting layer (5) formed on 
the reflective film (4). For reading or reproduction, a laser beam of 
350 to 420 nm wavelength is emitted through the light transmitting layer 
(5) on the surface to read the signals recorded as the array of pits. 
The pits are of 80 to 250 nm in length and width as viewed from the light 
transmitting layer side where the laser beam for reproduction is incident . 
The thickness of the reflective film is less than 20 nm, for example, 
8 nm or more. 
[Claims] 

1. An optical disk comprising an optical disk substrate on which 
an array of pits corresponding to record signals are formed; 

a reflective film covering the surface of said optical disk 



1 



substrate where said array of pits are formed; and 

a light transmitting layer formed on said reflective film* 
wherein a laser beam of 350 to 420 nm wavelength Is emitted through 

said light transmitting layer on the surface to read said signals recorded 

as the array of pits, 

the pits are of 80 nm to 250 nm In length and width as viewed 

from said transparent layer side where the laser beam for reproduction 

Is Incident, and the thickness of said reflective film Is less than 20 

nm. 

2 . The optical disk according to claim 1 , wherein a signal recording 
film is formed between said reflective film and said light transmitting 
layer. 



-The rest is omitted.- 



